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PROBLEM TO BE SOLVED: To provide structure of a microlens 
array, which can increase the number of picture elements of an 
image sensing device or improve light condensing efficiency, and a 
manufacturing method of the array. 

SOLUTION: This manufacturing method of a microlens array 
consists of a process for forming a plurality of thermoplastic resins 
2a of a first pattern on a substrate 1 interposing air gaps having a 
specified width, a process for transforming the thermoplastic resin 
to a lens type by heating the thermoplastic resin 2a of the first 
pattern, a process forming a plurality of thermoplastic resins 6a of a 
second pattern in the air gaps between the thermoplastic resins 2a 
of the first pattern, in such a manner that a part overlaps the 
thermoplastic resin of the first pattern, and a process transforming 
the thermoplastic resin to a lens type by heating the thermoplastic 
resin 6a of the second pattern. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any. words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st field where two or more convex lenses of a light transmission nature ingredient kept spacing, and 
were arranged. It has the 2nd field where two or more convex lenses of a light transmission nature ingredient kept 
spacing, and were arranged. The micro-lens array which has the part which the convex lens of said 1st field which 
said the 1st and 2nd field are arranged and acjjoins so that the convex lens of said 1st field and the convex lens of 
said 2nd field may arrange in the shape of a checker by turns, and the convex lens of said 2nd field overlap mutually 
partly. 

[Claim 2] The process which the opening of predetermined width of face is made to intervene, and forms the 
thermoplastics of two or more 1 st patterns on a substrate. So that the process made to deform so that the 
thermoplastics of said 1st pattern may be heated and this thermoplastics may become lens-like, and a part may lap 
with the thermoplastics of said 1st pattern The manufacture approach of the micro-lens array which has the 
process which forms the thermoplastics of two or more 2nd patterns in the opening between the thermoplastics of 
said 1st pattern, and the process made to deform so that the thermoplastics of said 2nd pattern may be heated and 
this thermoplastics may become lens-like. 

[Claim 3] The thermoplastics of said 1st pattern is the manufacture approach of a micro-lens array according to 
claim 2 that the field of this thermoplastics and the field of said opening are arranged in the shape of a checker by 
turns. 

[Claim 4] The thermoplastics of said 2nd pattern is the manufacture approach of claim 2 the flat-surface 
configuration of whose is a square, or a micro-lens array given in three. 

[Claim 5] Claims 2-4 by which said substrate is a semi-conductor substrate with which two or more photo 
detectors were formed, and the thermoplastics of said the 1st and 2nd pattern is arranged on said photo detector 
are the manufacture approaches of the micro- lens array a publication either. 

[Claim 6] Said semi-conductor substrate has any one of a red filter, a green filter, and blue filters on said each 
photo detector. The thermoplastics of said 1st pattern is formed on said green filter, and the thermoplastics of said 
2nd pattern is formed on said red filter and a blue filter. Or it is the manufacture approach of a micro-lens array 
according to claim 5 that the thermoplastics of said 1st pattern is formed on said red filter and a blue filter, and the 
thermoplastics of said 2nd pattern is formed on said green filter. 
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[Detailed Description of the Invention] 
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serve as a pattern arranged in the shape of a checker by turns. 

[001 1] Next, heat thermoplastics 2 for 30 seconds at about 180 degrees C. and melt thermoplastics, a corner is 
made to transform round, and it is made to deform into micro-lens 2a of the shape of a convex lens as shown in 
drawing 2 (b). After having thermosetting and cooling after heat deformation, this thermoplastics 2 does not carry 
out deformation, even if it hardens and heats after it Drawing 2 (a) is drawn by the shape of a concentric circle, in 
order to express micro-lens 2a as a convex lens. 

[001 2] Next, resin 6 is formed in the opening 3 of the micro-lens array obtained at the process of drawing 2 by the 
flat-surface pattern as shows the same thermoplasticity and a photopolymer ingredient to drawing 3 (a) by for 
example, photolithography processing or other spreading down stream processing. Resin 6 is formed on the light- 
receiving field of the 2nd photodiode 5. The flat-surface configuration of resin 6 is a square. The edge of micro-lens 
2a of the neighbors already formed as drawing 3 (b) showed is overlapped, and it is formed. 

[0013] Heat thermoplastics 6 for 30 seconds at about 180 degrees C, melt thermoplastics 6. a corner is made to 
transform round, and it is made to deform into micro-lens 6a of the shape of a convex lens as shown in drawing 4 
(b) as well as the first heating conditions finally. In addition, convex lens 2a formed with the first heating does not 
deform with this heating. 

[0014] By this, it will lap and arrange so that it may have the part 7 which the field of convex lens 2a and the field of 
convex lens 6a overlap in the part mutually, and spacing between contiguity lenses narrows, and the invalid fields of 
a lens decrease in number to the minimum, if such a manufacture approach of a micro-lens array is adopted — for 
example, a color image sensor — a Bayer array — it is desirable to use a pixel array [ like ]. For example, all micro- 
lens 2a of the first lens formation will be used as the lens for a green (G) pixel, the lens of the same conditions will 
be formed at once in micro-lens 6a of the next lens formation for every lens for a red (R) pixel and a blue (B) pixel, 
then color, a color property is equalized, and it is desirable on a property. On the contrary, micro-lens 2a is used as 
the lens for a red pixel and a blue pixel, and it is good also considering micro-lens 6a as a lens for a green pixel. 
[001 5] Drawing 5 shows some sectional views of the CCD color image sensors by this example. In the p type 
semiconductor field 10 of a semi-conductor substrate, the charge-coupled device (CCD) 33 which consists of a n- 
type-semiconductor field 31 and a n-type-semiconductor field is formed. The pn junction between a semiconductor 
region 10 and 31 forms a photodiode. p mold field is further formed in the front face of the n-type-semiconductor 
field 31, and it is good also as embedding pn junction. Between the photodiode field 31 and the CCD field 33 of the 
right, the channel stop 32 which consists of a p type semiconductor field is formed. 

[0016] The transfer gate TG is formed so that it may jut out of on CCD33 toward a photodiode, and it can transmit 
a charge to the CCD field 33 from the photodiode field 31. The PSG layer 1 1 which penetrates light is formed on the 
photodiode field 31. The light-shielding film 12 by aluminum ingredient is a wrap about the upper part of fields other 
than photodiode field 31 so that light may carry out incidence only to the photodiode field 31. The flattening layer 13 
is formed on them and a light filter 14 is further formed on it. On the flattening layer 15 furthermore formed on the 
light filter 14, micro lenses 2a and 6a are overlapped and formed. For example, the green light filter 14 is formed in 
the bottom of micro-lens 2a. and red or the blue light filter 14 is formed in the bottom of micro-lens 6a. 
[0017] Although this invention was explained in accordance with the example above, this invention is not restricted 
to these. For example, probably, it will be obvious to this contractor for various modification, amelioration, 
combination, etc. to be possible. 
[0018] 

[Effect of the Invention] Since it is formed between adjoining micro lenses according to this invention so that it may 
have the part which overlaps mutually as explained above, an invalid field is narrowed to the minimum and can carry 
out densification of the number of pixels of an image sensor. Moreover, the condensing effectiveness of a lens can 
be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view and sectional view showing the process of the manufacture approach of the micro- 
lens array by the example of this invention. 

[Drawing 2] It is the top view and sectional view showing another process of the manufacture approach of the 
micro-lens array by the example of this invention. 

[Drawing 3] It is the top view and sectional view showing still more nearly another process of the manufacture 
approach of the micro-lens array by the example of this invention. 

[Drawing 4] It is the top view and sectional view showing the process of the last of the manufacture approach of the 
micro-lens array by the example of this invention. 

[Drawing 5] They are some sectional views of the CCD color image sensors by the example of this invention. 
[Drawing 6] It is the top view and sectional view showing the structure of the micro-lens array by the Prior art 
[Description of Notations] 

1 Substrate 

2 Six Heights by thermoplastics 

3 Opening 

4 Five Light sensing portion 
2a, 6a Convex lens (micro lens) 
7 Duplication Part 

10 Semi-conductor Substrate 

11 PSG 

12 Light-shielding Film 

13 15 Flattening film 
15 Light Filter 

20 The Conventional Micro Lens 

21 Semi-conductor Substrate 

22 Photodiode 

23 Invalid Field 

31 Photodiode Field 

32 Channel Stop 

33 Charge-coupled Device (CCD) 
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